INTRODUCTION
The synthesis of metallic nanoparticles has become an important issue in recent decades due to their various beneficial and unique properties and biomedical and industrial applications 1 . Nanotechnology is seeking to synthesize nanoparticles have substantial biomedical applications because of their unique characteristics and their green nature due to using some medicinal plants as a reducer agent in the biosynthesis of metallic nanoparticles 2 . Silver nanoparticles are considering famous nanoparticles compared with other metallic nanoparticles because of their antibiotic activity against viruses 3 , bacteria 4, 5 , fungi 6 , cancers 7, 8 , and parasites 9 .
Green synthesis of AgNPs was successfully done in simple, rapid, eco-friendly and a cheaper method using plant leaves extracts like Azadirachta indica 10 rapid, simple approach was applied for synthesis of silver nanoparticles using Azadirachta indica aqueous leaf extract. The plant extract acts both as reducing agent as well as capping agent. To identify the compounds responsible for reduction of silver ions, the functional groups present in plant extract were investigated by FTIR. Various techniques used to characterize synthesized nanoparticles are DLS, photoluminescence, TEM and UV-Visible spectrophotometer. UV-Visible spectrophotometer showed absorbance peak in range of 436-446 nm. The silver nanoparticles showed antibacterial activities against both gram positive (Staphylococcus aureus, Panax ginseng 8 , Tridax procumbens 11 , Ziziphus nummularia 12 , Thevetia peruviana 13 , olive (Olea europaea) 14 , Cleome viscosa, 4 and fenugreek (Trigonella foenum-graecum L.) 15 , and applying them in medicine as a green drug against bacteria, fungi and tumors.
Galingale Cyperus rotundus belongs to Cyperaceae (sedge family). C. rotundus L., purple nutsedge as a common name, is a perennial weed with slender, scaly creeping rhizomes, and arising singly from the rhizomes which are about 1-3 cm. its rhizomes are externally blackish in color and white inside with a characteristic odor 16, 17 . Watery and ethanol crude extracts of C. rotundus rhizomes showed significant effects against gram-negative 18 and gram-positive bacteria, Candida albicans 19, 20 and fungal pathogens 21 . On the other hand, aqueous extract of C. longous has activity against parasitic worms 22 .
Recently, rhizomes of Cyperus rotundus had anticancer effects in a recent Iraqi study 7 , and no studies of Cyperus rhizomes extracts that have been reported in synthesizing silver nanoparticles. Thus we selected these galingale plant rhizomes to biosynthesize AgNPs to arise the value of inhibitory effect of Cyperus sp. toward human cancers in vitro.
However, silver nanoparticles have been biosynthesized from cold and hot extracts of Cyperus sp. galingale rhizomes and studied the nature and characteristics of these nanoparticles using UV-Visible spectroscopy, AFM, SEM, FT-IR and EDX analyses and evaluation of their anticancer activity (in vitro) against L20B cell line is a receptor for human poliovirus.
METHODOLOGY

Rhizomes samples
Fresh rhizomes of Cyperus sp. galingale were collected from gardens of AlBaghdadi district west of Hit, Iraq on October 2017. The plant has identified in College of Applied Sciences-Hit using identification keys as mentioned in 16, 17 .
Aqueous extraction of Cyperus sp. (galingale) rhizomes
The cold extraction method
The fresh rhizomes of galingale were cleaned from the soil and residues of roots and washed with tap water and then by distilled water (D.W) as in figure 1 . The rhizomes were peeled to remove the black cortex and then extracted. For extraction achievement, 10 g of the freshly peeled rhizomes of Cyperus sp. was crushed in 100 mL D.W using a mortar and stored in a freezer for 48 hr. The iced extract was slowly dissolved in the room temperature. The whitish aqueous extract was filtered using gauze and then by filter paper Whatman No.1 and centrifuged at 4000 rpm for 10 min. The supernatant was collected by a micropipette and named as cold extract solution (C). The residue was emitted.
FT-IR spectrum of the crude extract was achieved to characterize and to compare with AgNPs which are formed later 6 .
The hot extraction method
The fresh rhizomes were cleaned from the soil and residues of roots and washed with tap water and then by distilled water (D.W) as in figure 1 . The rhizomes were peeled to remove the black cortex and then extracted. For extraction achievement, 10 g of the freshly peeled rhizomes of Cyperus sp. galingale was crushed in 100 mL D.W using a mortar and boiled in the magnetic stirrer hotplate for 15 min. The whitish aqueous extract was filtered using gauze and centrifuged at 4000 rpm for 15 min twice. The clear supernatant was collected by a micropipette and named as a hot extract solution (H). The residue was emitted. FT-IR spectra of the crude extract (cold and hot extracts) were done to determine the functional groups comparison with FT-IR spectra of their AgNPs which are formed later 6 .
Biosynthesis of silver nanoparticles
Only 33.8 μg of AgNO 3 (its purity 99.9%, AFCO For Metal, China) was dissolved in 200 mL distilled water (D.W) using the magnetic stirrer hotplate until the completion dissolving was observed to get the final concentration 10 -3 M.
Five milliliters of series concentrations of cold and hot galingale extracts (20%, 40%, 60%, 80%, and 100%) were separately mixed with 5 mL of 10 -3 M AgNO 3 solution in 10-mL test tubes and darkly kept at 25 °C for three days 6 . From another hand, the second method to biosynthesize AgNPs by heating of 30 mL each crude galingale extract [cold extract (C) and hot extract (H)] was separately added drop by drop into two 500mL-flask containing 100 mL of 10 -3 M AgNO 3 solution using magnetic stirrer hotplate at 60 °C for 1 hr. The change in the mixture color was checked and recorded each 15 min.
Characterization of AgNPs
Galingale-mediated synthesis of silver nanoparticles (AgNPs) using its cold and hot extracts were characterized using changes in color of the mixture, UVVisible spectroscopy (by spectroscopy: EMC-LAB V-1100 Digital, 325-1000 nm, Germany), FT-IR (Fourier Transform Infrared) spectra, SEM (Scanning Electron Microscope), EDX, AFM (Atomic Force Microscope), and SPM (Scanning Probe Microscope) analyses.
Anticancer efficacy
The anticancer activity of two types of AgNPs against L20B tumor cell line was evaluated. The colorimetric cell viability MTT assay was used as mentioned by 23 and 24 . 
RESULTS AND DISCUSSION
Statistical Analysis
Triplicates of growth inhibition percentage were analyzed by one-way analysis of variance using ANOVA table by SAS program version 9 (SAS Institute Inc., USA). The significance of differences was calculated using Duncan's Multiple Range Test (DMRT). Probability value least than 5% was considered to be statistically significant.
RESULTS AND DISCUSSION
The change in color for the mixture of AgNO 3 and the Cyperus rhizomes extract from milky (hot extraction) and bright yellow (cold extraction) to the brown color was exhibited as seen in figure 1 ) than cold extract-AgNPs (1800 cm -1 ).
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The change in color for the mixture of AgNO3 and the Cyperus rhizomes extract from milky (hot extraction) and bright yellow (cold extraction) to the brown color was exhibited as seen in figure The FT-IR spectrum the cold extract ( figure 5A ) and the hot extract (figure 5B) showed the peak 771 cm -1 is due to the covalent bonding between carbon and silicon (Si-C) and other peaks 1105 cm-1and
1108 cm -1 for cold and hot extracts respectively. These are evidence of linkage of oxygen with silicon The FT-IR spectrum the cold extract (figure 5A) and the hot extract (figure 5B) showed the peak 771 cm -1 is due to the covalent bonding between carbon and silicon (Si-C) and other peaks 1105 cm-1and 1108 cm for the cold extract belong to the hydroxyl groups (-OH); and the absorption band at 1417 cm -1 belongs to the group (C-O).
There are two bands at 1749, 1726 cm -1 for cold and hot extracts respectively, although weak. The cause of weakness is probably the multiplicity in these groups and the possibility of a succession that changes this group into a single carbon-oxygen bond. These bands go back to Carbonyl group (C=O) and this is evidence that the extracts contain flavonoids, mersatin and camphorol. , and the two bands at 1622 cm -1 and 1623 cm -1 for the AgNPs of cold and hot extracts respectively are clear evidence of the presence of silver nanoparticles in the synthesis of the samples. These two spectra are very similar to the infrared spectrum of cold and hot extracts ( figure 5 ) and therefore the composition is not but the insulation, clarity and beam width are better in the infrared spectrum of the nanostructures.
( figure 5 ) and therefore the composition is not but the insulation, clarity and beam width are better in the infrared spectrum of the nanostructures. The EDX spectrum of the biosynthesized AgNPs (figure 7) shows finding silver element as an indicator for the formation of silver nanoparticles from the hot extract better than the cold extract. Also, it exhibits the C, O, Cl, Si, and K elements have been presented in the used sample. The EDX spectrum of the biosynthesized AgNPs (figure 7) shows finding silver element as an indicator for the formation of silver nanoparticles from the hot extract better than the cold extract. Also, it exhibits the C, O, Cl, Si, and K elements have been presented in the used sample. 
Figure 7. EDX images of the colloid AgNPs formed from the hot extract (A) and the cold one (B)
Both the cold extract-AgNPs and the hot-AgNPs were investigated against cell line of murine fibroblast cells have receptors for human polioviruses (L20B) in vitro. Figure 8 exhibited the anticancer activity of the colloid AgNPs synthesized from aqueous extracts of the peeled Galingale rhizomes. The hot-AgNPs gave better growth inhibition than the cold extract-AgNPs. The best inhibition showed by the concentration 100% of the hot-AgNPs 35.3% significantly (p<0.01) followed by 22.5% by the concentration of 75% of the hot-AgNPs. The concentration 100% of the cold-AgNPs exhibited 22.4% then decreased to 17.9% by the concentration of 75% of the cold-AgNPs. The concentration 50% did not show any inhibitory effects as in the crude extracts of Cyperus rhizomes.
Figure 8. Anticancer activity of the colloid AgNPs synthesized from aqueous extracts of Galingale rhizomes
The change in color for the mixture of AgNO3 and the Cyperus rhizomes extract from extraction) bright yellow (cold extraction) to the brown color is a sign for the forma nanoparticles 6 as seen in figure 1 . The density of brown color is due to excitation of surfac vibrations in the silver nanoparticles 25 , and that is confirmed using UV-Visible spectra. . The 3D and 2D images of AFM showed the topography of the na surfaces ( figure 3 ). Atomic Force Microscope is a useful tool to study different mor parameters. AFM images as in figure 3 show high-resolution topography and the silver na can be visualized under the dry condition 28 .
However, AFM has the advantageousness of probing the surface topography deeply due to The change in color for the mixture of AgNO 3 and the Cyperus rhizomes extract from milky (hot extraction) bright yellow (cold extraction) to the brown color is a sign for the formation silver nanoparticles 6 as seen in figure 1 . The density of brown color is due to excitation of surface plasmon vibrations in the silver nanoparticles 25 , and that is confirmed using UV-Visible spectra. Hot extractAgNPs are showing the widest adsorption (2068 cm -1 ) than cold extract-AgNPs (1800 cm -1 ), because of the resonance wavelength of silver nanoparticles has strong depending on Ag atoms, size and morphology of particles 26 . SEM, AFM and Histogram of particle size distribution (SPM) were used to confirm the nature, topography, morphology of the silver nanoparticles. SEM images (figure 2) exhibited the morphology of AgNPs which ranged from spherical to irregular particles. The shape of silver nanoparticles agreed with many recent studies 27 . The 3D and 2D images of AFM showed the topography of the nanoparticles surfaces ( figure 3 ). Atomic Force Microscope is a useful tool to study different morphological parameters. AFM images as in figure 3 show high-resolution topography and the silver nanoparticles can be visualized under the dry condition 28 .
However, AFM has the advantageousness of probing the surface topography deeply due to its lateral and trial dimensions in nanometer scale resolution 29 . The AFM image displays the surface morphology of silver nanoparticles synthesized by Cyperus rhizome extracts which reveal the appearance of spherical or irregular and needle-like nanoparticles for the cold extract-AgNPs and the hot extract-AgNPs respectively. Also, roughness average, the surface area ratio and the density of summits are evidence to form the smallest nanoparticles for AgNPs formed from the hot extract of Cyperus rhizome and more summits by high surface area ratio.
Histogram of particle size distribution (SPM) showed the granularity distribution, volumes and averages of diameters of AgNPs ( figure 3 ). This parameter is affirming the results of AFM images which appears smallness size of the hot extract-AgNPs comparing to the cold ones. The average diameter of the cold extract-AgNPs is 92.53 nm in comparison with the hot extract-AgNPs is 56.31 nm. The reason for this phenomenon is related to the extraction technique which means the heating process during preparation of the herbal extracts leads to destroying active ingredients 30 . Then the interaction of the finer biomolecules with silver ions leads to synthesize finer nanoparticles. Histogram of the particle size distribution of the two AgNPs was presented in Figure 4 was clear evidence for the formation of silver particles by the percentages of Ag particles in the two treatments. All sizes of the biosynthesized AgNPs in the colloids are lesser than 100 nm which is considered a definite proof for the formation of AgNPs 31 .
Fourier Transform Infrared spectrum (FT-IR) was used to determine the chemical structure and the functional groups. In cold and hot extracts, the similarities were observed in the peak sites. The FT-IR spectrum the cold extract (figure 5A) and the hot extract (figure 5B) confirms the presence of compensated aromatic rings all of which go back to the amino acids, peptides and proteins 32 , amintoflavone and flavonoids 33 see figure 9 , poly hydroxyl compounds such as myristin, albicaine, camphorol 34 see figure 10 , alkene compounds such as lemons, cocaine and mirentol 35 see figure 11 .
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Fourier Transform Infrared spectrum (FT-IR) was used to determine the chemical struc functional groups. In cold and hot extracts, the similarities were observed in the peak site spectrum the cold extract ( figure 5A ) and the hot extract (figure 5B) confirms the compensated aromatic rings all of which go back to the amino acids, peptides and amintoflavone and flavonoids 33 see figure 9 , poly hydroxyl compounds such as myrist camphorol 34 see figure 10 , alkene compounds such as lemons, cocaine and mirentol 35 see Figure 9 . Structures of amintoflavone and flavonoids compounds in Cyperus sp. rhizomes The absorption bands at 2891 cm -1 and 2894 cm -1 for cold and hot extracts respectively, and at 293 1 for cold and hot extracts also belong to vibrations of homogeneous and heterogeneous stretchin methylene group (-CH2) or a methyl group (-CH3) 36 . The spectra showed absorption bands at 163
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maybe the presence of a carboxylic group (-COOH) in mono acidic saccharid glucuronic acid [40] [41] [42] [43] see figure 12 . evidence of the presence of silver nanoparticles in the synthesis of the samples mushroom found that the silver nanostructure binds with the hydrocarbon's com packages located nearby and within the ranges listed 44 . These two spectra are very spectrum of cold and hot extracts and therefore the composition is not, but the beam width are better in the infrared spectrum of the nanostructures. Th nanoparticles ( Figure 6B ) was observed to be similar to Figure 5B regarding the groups, but the appearance of the bands was more apparent and better. That may of silver atoms with a high surface area that allows all the atoms with negative el pairs of electrons not involved as in the mushroom extract to participate in th sample containing the atoms of silver spread well. It is known that the silver atom so contain in its fifth shell one electron in the second level 5s. Thus, the other s containing three orbitals, 5d containing five orbitals and 4f containing seven e accommodate electronic pairs coming from atoms with good negative electrical. T in the formation of mono crystalline polysaccharides in the form of (-OH) in aci of (C-OO) or in the form of carbonyl (C=O) in male compounds previously, the The FT-IR spectra of silver nanoparticles of the hot and cold extracts ( Figures  6A and 6B ) showed clear evidence of the presence of silver nanoparticles in the synthesis of the samples because in a study on mushroom found that the silver nanostructure binds with the hydrocarbon's compounds. It shows four packages located nearby and within the ranges listed 44 . These two spectra are very similar to the infrared spectrum of cold and hot extracts and therefore the composition is not, but the insulation, clarity and beam width are better in the infrared spectrum of the nanostructures. The spectrum of silver nanoparticles ( Figure 6B ) was observed to be similar to Figure 5B regarding the sites of the functional groups, but the appearance of the bands was more apparent and better. That may be due to the presence of silver atoms with a high surface area that allows all the atoms with negative electrical and containing pairs of electrons not involved as in the mushroom extract to participate in the silver nanoparticles sample containing the atoms of silver spread well. It is known that the silver atoms contain 47 electrons, so contain in its fifth shell one electron in the second level 5s. Thus, the other secondary levels are 5p containing three orbitals, 5d containing five orbitals and 4f containing seven empty orbitals and can accommodate electronic pairs coming from atoms with good negative electrical. The oxygen atom found in the formation of mono crystalline polysaccharides in the form of (-OH) in acid sugars or in the form of (C-OO) or in the form of carbonyl (C=O) in male compounds previously, the link is as follows (Ag-OR) where R is mono crystalline or polyunsaturated sugar or amino acid or Peptide, protein, phenols or flavonoids. Another example of good electrolyte atom is the atom of nitrogen in the form of (=NH) in arginine or the form of (-NH 2 ) or (-NH-C=O) in peptides and proteins. The association is as follows (Ag-NR) (R) is an amino acid, peptide or protein, and the other electrolytic atom is the sulfur atom found in the synthesis of amino acids, peptides and proteins in the form of (-S-) and in the form of (-SH) (Ag-SR) where R is an amino acid or peptide or protein. FT-IR exhibited that the presence of carbonyl (C=O) and hydroxyl groups (-OH) in the extract of Cyperus sp. can reduce and stabilize silver nanoparticles 13 .
Carbon and oxygen are presented in the EDX graph (Figure 7 ) due to the organic molecules which found in the extract of the mushroom. These biomolecules may be amino acids or proteins or polysaccharides or polyphenols which capped the silver nanoparticles as capping and stabilizing agents. The presence of the elemental Ag can be seen in the EDX graph ( figure 7 ) that indicates the reduction of Ag ions to elemental silver 45 . Further, Chlorine is also observed due to the unreacted precursors of AgNO 3 46 .
The silver nanoparticles formed from these rhizomes are exhibiting unique physicochemical and biological activities 13 thus they have the inhibitory role. The reason of the high inhibitory effects of the hot extract-AgNPs returns to smallness the average of size of these AgNPs (56.31 nm in diameter) in comparison to the average of size of the cold extract-AgNPs (92.53 nm) as in Figure 4 that lead to increase the surface area ratio of the hot extract-AgNPs as AFM in Figure 3 .
This study proved the rhizome-mediated synthesis of AgNPs using the cold and hot watery rhizomes extracts of Cyperus sp. FT-IR exhibited that the presence of carbonyl and hydroxyl groups in the extract of Cyperus sp. can reduce and stabilize silver nanoparticles. EDX, SEM, and AFM analyses were confirmed that the biosynthesized silver nanoparticles were spherical or irregular in shape with the average diameter of the hot extract-AgNPs is 56.31 nm in comparison with the cold extract-AgNPs is 92.53 nm. EDX images indicate to form silver nanoparticles from the hot extract better than the cold one. The synthesized silver nanoparticles were tested against cancer cell line L20B. The hot extract-AgNPs plays a suitable role against mouse cell line (L20B) which have receptors for polioviruses better than the cold extract-AgNPs. The best inhibition showed by the concentration 100% of the hot-AgNPs 35.3% significantly (p<0.01).
